Different mechanisms contribute to motor cortex hyperexcitability in amyotrophic lateral sclerosis.
Different physiological approaches demonstrated motor system hyperexcitability in amyotrophic lateral sclerosis (ALS), probably reflecting excitotoxic mechanisms. Transcranial magnetic stimulation (TMS) showed that both increased excitability of corticomotoneurons and reduced intracortical inhibition (ICI) contribute to motor cortex hyperexcitability, but the importance of these factors in inducing this cortical dysfunction is unknown. The aim of the study was to establish how different mechanisms interact to promote motor system hyperexcitability in ALS in relation to clinical features. The resting motor threshold (RMT), the motor evoked potential (MEP) recruitment curve and the cortical silent period (CSP) to single-pulse TMS were evaluated in 35 patients with ALS. Early ICI and intracortical facilitation (ICF) and late ICI were evaluated by paired TMS. The main abnormal TMS findings were: (a) a steeper MEP recruitment curve associated with a lowering of the RMT; (b) reduced or even absent early and late ICI; (c) reduced CSP lengthening with increasing TMS intensity. ICF was not affected. RMT increased and the MEP recruitment curve became less steep with longer disease duration, but they did not correlate with the motor deficit, the type of motoneuron affection and the decrease of ICI. Impairment of early and late ICI were significantly correlated to each other, to disease severity and to clinical evidence of upper motor neuron involvement. Different and partially independent mechanisms contribute to motor cortex hyperexcitability in ALS. The increased gain in MEP recruitment with a lowering of the RMT appears to be a primary event reflecting an increase in the strength of corticospinal projections, probably related to changes in the ion-channel permeability of the neuronal membrane. On the other hand, inhibitory functions linked to multiple neurotransmitter systems decline with disease progression. Both depletion of specific subpopulations of intracortical GABAergic neurons and mechanisms involved in motor cortex reorganization following progressive neuronal loss have been considered to account for the impaired inhibition. The clarification of the importance of these factors in the pathogenesis of ALS may have diagnostic and therapeutic implications.